the secretion of parathyroid hormone can be quite abnormal over long periods without giving rise to mental or physical symptoms which are recognized by the patient. This is probably due to the adjustments in the secretion of other hormonal glands and to alterations in cellular responses.
No symptoms were experienced by the few patients who have had the familial type of this disorder, which was detected by surveying the family and making the diagnosis by biochemical investigations, usually plasma calcium concentrations and a 24-hour urinary calcium. The absence of symptoms makes it difficult to persuade the patient, who is usually young, that he requires investigation or a major operation for removal of a benign parathyroid adenoma.
We have studied 30 patients with hyperparathyroidism. Twenty-four had symptoms at the time of investigation not including a previous history of renal colic several years previously. Twenty had had headaches fairly regularly and lacked energy and drive. No psychometric tests were done on our patients but an attempt was made to assess their personality and determine the presence of psychological abnormalities. Twenty of our patients had a normal personality when first seen and 7 of these gave a definite history of depression and loss of energy. However, two weeks post-operatively 23 patients were quite certain they felt better and were not so depressed and lacking in energy as before. All said that it was difficult to recognize and describe how they felt pre-operatively because their symptoms were so chronic. How much of this improvement was related to the intensive investigation and care was impossible to assess.
Three of our patients were frankly psychotic before operation with gross thought disorder, being paranoid and disorientated at times. It was hoped that the removal of the primary parathyroid adenoma would bring about a dramatic improvement but it failed to do so. All these patients required further periods of treatment at mental institutions after recovery from the operation. The symptoms of these patients were largely due to their predominant psychiatric disorders and primary hyperparathyroidism was discovered in the course of medical investigations.
The onset of acute anxiety going on to acute confusional state some ten to fourteen days after operation could herald severe tetany. We have found the onset of the confusional state important and adequate intravenous therapy is indicated promptly. It may be necessary to continue this for several weeks in addition to intensive vitamin D and parathyroid therapy. In contrast to the mental changes in hypercalcemia which seem on the whole to be rare unless the situation is grave, post-operative tetany does give rise to acute mental symptoms. The study of life change, life stress, object loss, and other such definitions of observed social upheaval which has been documented to occur in a subject's life shortly before his recognition of the symptoms of a variety of disease states has heretofore been carried out with populations chiefly experiencing severe disease entities and the data have been gathered retrospectively (Holmes & Rahe 1967 , Rahe et al. 1964 . Two questions naturally arise from these data: (1) Is it possible, from subjects' life-change estimations alone, to predict the distribution of future disease in a population? (2) Can subjects' life-change data be used to predict that population's future experience with minor as well as major illnesses? With these questions in mind, the following experiment was carried out. Method A series of ordinary, but in some instances extraordinary, life changes have been empirically noted to be associated with the onset of a number of disease entities and have been collected into a Schedule of Recent Experience (SRE) questionnaire (Holmes & Rahe 1967 , Rahe et al. 1964 , Rahe 1968 , Rahe et al. 1967 . By the completion of this instrument a subject may indicate which of the several life changes listed in the questionnaire have happened to him, and how often, over the past few years. These life changes cover a broad spectrum of socialinteraction ranging from matters of occupation, residence, community, family and marriage, to matters of religion, personal habits and health. Previous studies have indicated that the more these separate life changes accumulate in a subject's life over a year's time the greater becomes the likelihood that he will experience a major illness within the following year (Holmes & Rahe 1967 , Rahe et al. 1964 ). This retrospective association of a clustering of a subject's life changes prior to recognition of illness was recently strengthened when consideration was given to the relative significance of the various life changes for the average individual (Rahe 1968 , Rahe et al. Section ofPsychiatry 1967 , Rahe & Arthur 1968 . A method for weighting these various life changes was devised which resulted in each life change being given a numerical 'life-change unit' (LCU) representation. Therefore, a subject's life changes, measured by the use of the SRE, can be handled in terms of their LCU total over a specified time period. Therefore, both the quantity and quality of these various life changes are assessed. In the present study, six-month LCU totals were used instead of the previous practice of totalling a subject's LCU information over a year's span.
The subjects in this study totalled nearly 2,500 enlisted men and officers aboard three US Navy cruisers. About two-thirds of these men were 21 years of age or younger and approximately twothirds were high school graduates. Two of the cruisers were deployed to Vietnam for approximately six months where they intermittently engaged in gunfire support operations. The third cruiser took part in fleet training exercises in the Mediterranean for approximately six months. At the beginning of each ship's cruise, nearly 90 % of the men aboard completed the SRE questionnaire. (This represented a 10-20 minute effort for each man.) At the end of the cruise period each man's medical record was reviewed by a research physician or medical corpsman for all illness entries over the six-month interval. Hence, life-change data were obtained on each subject initially, upon which predictions of near-future illness distribution among the ship's company were made. Health-change criteria data were gathered subsequently at the end of the cruise.
The prediction of illness distribution in the population studied aboard each of the three cruisers was carried out in the following manner. The subjects were first rank-ordered according to each man's LCU total for only the six-month interval immediately prior to the cruise. The upper 30 % of this rank-ordering were designated a 'high risk' group of near-future illness. Conversely, the lower 30 % of the rank ordering were designated a 'low risk' group. The cruise period illness experience of these two groups, which included primarily minor illnesses and involved relatively few subjects, is presented in Tables 1-4.
Results
Table 1 presents data for first illnesses of members of the high and low risk groups. It can be seen that for the first month of the cruise the high risk group had nearly 90% more first illnesses than did the low risk group. The second month the difference between the two groups was in the same direction but had fallen to approximately 30%. For the remainder of the cruise period members of both the high and low risk groups encountered essentially equal numbers of first illnesses. Over the whole six months the high risk group had significantly more men who developed at least one illness; this difference being primarily due to the higher first illness rate among high risk group members quite early in the cruise. Table 2 shows that the high risk group consistently reported more total illnesses, each month, for the six-month cruise period. The high risk group in fact reported a third more illnesses over the follow-up period than did their low risk group counterparts. Table 3 presents total illness severity information. Each illness abstracted from the medical records of the subjects was given a severity rating, from 1 to 5, after the method of Hinkle et al. (1960) . (As a rule, the more severe illnesses are those with the higher severity numbers and require more medical attention. Hence the higher a group's total illness severity the greater the work load they present to a medical department.) The results indicated that the high risk group uniformly had more illness severity, each month, over the six-month cruise period than did the low risk group. As with the total illness data, there was 30% more illness severity in the high risk group than in the low risk group over the full follow-up period. Tables 2 and 3 show that the primary difference in cruise period illness experience between the high and low risk groups was in total number of illnesses. Allowing for this difference in total number of illnesses there was essentially no difference in illness severity among the two groups.
Even though the differences in reported illness experience between the high and low risk groups were highly significant, life-change data only accounted for a small portion of the total variance. Other factors which significantly influenced illness reporting were Negro race, young age (17-18 years old), anxiety over health prior to the start of the cruise, and working in certain of the varied The timing of illness reporting aboard ship was also studied. It was seen to be influenced by major changes in the ship's schedule of operations throughout the cruise. The two cruisers deployed to Vietnam had intermittent 'on the line' periods, lasting one to five weeks each, where the men provided substantial gunfire support for ground troop operations. The personnel aboard the third cruiser had no comparable experience, but they did hold intermittent fleet training exercises at sea. These at-sea portions of the three cruisers' operations schedule generally included major changes in the men's working hours, sleep, eating and personal habits, as well as entailing increased responsibilities on the job. These demands were in contrast to the more relaxed times when the men were in port. The incidence of new illnesses, per week, for both the high and low risk groups during these and the beginning and ending portions of their cruise is presented in Table 4 . It can be seen that both the high and low risk groups responded with increased illness reporting during certain 'high stress' portions of the cruise periodnamely, shortly following the ships' deployment and the combat or fleet training periods. The high risk group started at a relatively higher new illness rate and maintained this differential throughout all portions of the cruise.
Comment
This experiment substantiates previous notions that a few minutes of a subject's time, when used to assess his recent life changes, can be of significant value in the prediction of near-future illness distribution in a population. Since the subjects were generally young men and therefore highly resistant to most disease entities, the results are all the more meaningfulas many members of the high risk group did not 'succumb' to their high life changes and develop an illness. Also, since most of the illnesses recorded in the cruise period were not serious ones, strong support was gathered for the notion that subjects prone to merely minor illness patterns may be readily identifiable in illness prediction studies. Many if not most doctors would accept the view that emotion may trigger an attack of asthma or of migraine. The question as to whether asthmatics or migraine-sufferers have a particular mental make-up, a specific personality profile, is more contentious. The early protagonists of 'psychosomatic medicine' were often preoccupied by the need to delineate the psychological characteristics of peptic ulcer patients, hypertensives and so on, using the available clinical material.
With the development of the epidemiological method as applied to the population at large has come a certain uneasiness about the general validity of studies restricted to patients who have sought help. An enquiry into the association between neuroticism and hypertension in the Rhondda Facha South Wales mining valleyillustrates the point.
Robinson (1963) administered a battery of psychological tests to a random sample of the population of Rhondda Fach. The blood pressure of each member of this sample had previously been measured in a separate survey. The psychological tests were also given to two additional groups of subjects: neurotic patients from the sample area recently attending a psychiatric clinic and hypertensive patients from the same area recently attending medical outpatient clinics. All testing was carried out in the subjects' homes.
A single measure of neuroticism was derived from nine of the psychological test scores and the correlation of this measure with level of blood
